






本 村文孝*1 今井康文*1 才本明秀*2
In-Situ Observation of Propagating-Crack Front Geometry 
in Thermal Stress Cleaving of Thin Glass Plates 
Fumitaka MOTOMURA *3， Yasufumi IMAI and Akihide SAIMOTO 
*3 Department of Mechanical Systems Engineering， Nagasaki University， 
1-14 Bunkyo-machi， Nagasaki-shi， Nagasaki， 852-8521 Japan 
Geometry of propagating crack front and crack opening displacement were observed in situ in 
thermal stress c1eaving of thin soda-lime glass plates using the interference fringe method. The 
crack front inc1ines to the propgaating direction advancing more at the heated surface due to the 
temperature gradient in the thickness. Mode 1 stress intensity factor was estimated from measured 
COD and its distribution along the curved crack front was found to be almost uniform. The uniform 
distribution was also confirmed from three-dimensional thermal stress FEM analysis. When a crack 
length at the middle plane of the plate thickness is used， two-dimensional analysis gives good 
approximation of KI attained at the propagating crack front 
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Table 1 Thermal and mechanical properties of soda-
lime glass at room temperature 
C∞ficient ofLinωr百lennaIExpansionα[x W61K] 7.71 
ηlennaI Conductivity A- [W/(mK)] 1.03 
宵lennaIDifusivity K [X 1ゲm2/sec] 0.51 
Young's Modulus E [GPa] 71.6 
Poisson'sRatio v[-] 0.23 






























Q=8 W， v=20 mm/sでは，終端部まで割断できな
かった.図 3には 2本の線があるが，図 2から測定し










図4は熱源移動速度 Uが， (a)1 0 . 0 mm/ s， (b) 
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Fig.3 Distance between the crack front and the heating 
center line 
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(b) v=12.5mm/s 
(c) v=15.0 mm/s 
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m は偶数，暗線のとき m は奇数となる.最小検知開
口量は m=Oの明線で 54.5nmである.
図 5は熱源移動速度 v=10.0m m/s， 12.5 m m/s， 
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( b ) When a crack tip is fixed 011 the heated surface 
































(2 )の初項のみを用いた場合であり， .，企，圃は 2
項まで用いた場合である.図 6(a)，(b)， (c)はそ
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(c) v=15.0 mm/s 










exp( -O. 32 (p2)， ゅは熱源中心からの距離]を持つ直
径 5mmの円形熱源が zニ O面上を，板幅 25mmを等
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裂先端を含む要素寸法は xy平面に0.5mmXO.5 mm  
であり ，Z方向にはき裂先端形状に関らず， 8等分し，











































Fig.9 Mesh division in case of v=12.5 mm/s 
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( b ) Experimentaly observ巴dcurved crack front， surface 
heating 
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( c) Straight crack front perpendicular to the surface， vol. 
ume heating 
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図 10( c )の体積発熱かつ表面に垂直な直線き裂先
端形状に対する K，の板厚分布である.板厚内にほぼ
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Fig. 12 Comparison. of K1 distributions for di任erent




関係，v=10.0 mm/sのとき，D=5.0mm， vニ 12.5
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